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(54) [&w<D&m mm&<o%mimm^m^Tmmt(Di&m.^immmm 

(57) 

wp**ai 4 a*awrr* t. m p u 1 8 

tts ftffitJH 4®SOC©tfe.r)f sti-su so 

•a. &fwn 4rosoc©ae.^t«sftsa 
< , $Mstfe;w i 4 &ia&fi i 2 co^mt^i*) e.-rs^« 

«T*fc*©¥ffc-fe;u;BW[gR 1. 9 c^wsffitt 1 9 a 

5. 




. busts ^ i *m&t^%mmmn%mvmmmjjm. 
amm 2 ] • ~^mts.^nm&m&-t )v t 

(Dftnvim&mmTzftnttmmmmwiz&^T. 
t*j t «k 5 t- mm&m&± Jionw^mzmmmm \z 

Wit.. 

z.<D&m^®L\z£.r>&W}zn. BufH#m{i-fe;i/<3D^# 
m&gm^&tizjzommzn. mmm^m^th^waz 

mz&m^miz^ty&ghtsn. mm^-D^mn^mz 
t^s tmi£izntzMmiMzikm^^%mwfe^ 
mmmmum^mt. mmwi^fktmm ifcui \zm 

m^SltS £ i: ZftWlt-fzm&m 2 fBS6©m«?&©5c 

<Di&m.mm n a-c $> &m&-t )v& <=> asm 2 nz> z\ t 
<»fonnmi$^fo%w&^)i<DWLnfflfetmmzmm 
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l 5 <D\,^ftMzmmmmm<D3Emtt.mmm&w. 

©«i!i^atcffl^e,ns'<t*#i8:tf'5if^2^^ 
l 7 <v^Tnfriztm<Dm.mm<D3zmvimmmmw* 

m >£m 9] HutBMH?fktt> yW^'J-yKfggl* 

©mint Lxcomi^gfcjB i^nsct ^tts 

If #5i 2 L 7 CDV^-rn^{Cffi^©mm?t6©3S*^ 
[ft 1 0 ] Hui33ES#ffi<b bTBufBm*?f&©mffi 

£p g-r -5 z\ t. &&wni-rz>n $m 2 &n u 9 ©^-rn 
a> iz nm<Dm.nm<z>3tnvimmmmwo 

[0 0 0 1] 

— XMM&w-&. j t)\<zi \^xmmw.m\z&wii£tr<:te 
k>. j t<ommzm.m j pfm^tmm^n^z\ii\z)tsCT 
urn • i&mzft&®.nm<n%mm&&mw^&%m*km 
mm^m&&tfftnvmmw.$km\zm~rz>* 

[0 0 0 2] 

xte&z£z±m.mm<Dmm&fr^mm&mm j $>, 

a@SllTtr>5. mz. /W^U-y Fmmiili^tt, X 

fenmiz\tni)T"mm-?%z.£:friE>. {&.mmfm\zs>m 
(Dwm.ii^mmt^iiv^y^.t.^mt^t. mmz 

[0 0 0 3] tz\?>T. -/W^Uy K*MSi!i*fCjgffl 

[0 0 0 4] J©,t5ft;ttiR©TT. iSm?6. X->* H 
m&^—vtrfoTkmnmzftfrZ&oytlyT. V^OA 
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[0 0 0 5] ^©U^A®ttte, i^ffi^ 

misfit.. ttn&ftBVTmmfimis<M'j>istz.K>, 
«^ $ ntzmm j*i £ & £ ^ 5 »c«ee*o» s nxoa a n 

[0 0 0 6] ;W?UyHtBlBWna 

Tt^. Mx.fi 3 0 0VO;^fU«E# 

0*51. y4r;^**«*Ttt2 5 0{S<DitM£ir 

tt«©jE«tft«t<0|B<OS^IB«B£tEa-r* - 1 

[0 0 0 7] uut, CKOW^JclHlHta:*©^ 
fi-fe;KOSi?lFS* (J^T, SOC (State Of Charge ) 

^>o fix, i©soc©H6otn ^ra^jgifl-rs 

[0 0 0 8] Lfc*bT, dOcfc^&TT* J&<£-fe;i/** 
BE** (tt«»<&^[H»BE) / (JUtt-tJWBW tLT 

[0 0 0 9] dOD#£\ Jti£L K^jfe 



[0 0 10] Jl©±5a^**ftt4t)©i:bT, 
*fH§¥ 2- 1 3 6 44 5 #ii«»ClB«anTV^*a** 

[0 0 11] £<B#ft"T?BU ^CO^atr^T 

ckO, i^m^iftflrafcfc:* £ £ fefciRKSfritr * z. <h 

[0 0 12] 

£ UT, 8-19188 
WfcBiKSftTV>*#tt#**S. BIT, u^»?8- 
19 18 8#a«JCIISanTlr^^ttfc:t?lfiT> HI 

[0013] 010 iz&^t. mmm 1 \t. &&<Dm$L 

4fc-fe;i/2fctt, fiR3a^7f3bWWI:»« 

[0 0 14] £<0«k3&#lJ«fcckntt* 3t«*w»-r« 
5H 7-f-;f8«*> (SUE) "T^o CtltiD, 3fc 

[0 0 15] *ViT> M0SB5(1 *SIHf-RI«EE««U 

ttir;W2©Jf?iB«BE*«Ub, *»©#ffi-fe;u 2 © 3 
^W«ffi*^^fi&«ATV^#ffl:-fe;i/2**?¥fiE 
-r*«£K:B:, *©*tt-fe;P2^»itrr*¥ffi-fe;u»m 

0. ^ra«JE*«Bf^tt*jBATl^*fi-fe^2 39«tt* 
[0 0 16] U^L^b, i<D^ffiTtt> d©ck53tt 



( 4 ) 



S O C ©«* SOt^jffifi £ ns«#tt. JEMMIS 6 S 

mTSBSKW:. W®3z.)VWLnM1& 3 ©ii«Rf|BI*<S< & 
«B£-r^>®tn; 3 a iX-f 3 b <h*^*Stfc*fJS-f?) 

fc©i;rrsi&ga*<&9. ^nfcjgHLTnxh^Ji^L 

[0017] *fi[-fe;i/»«l3a 3 »St 3 a CD 

5$SM;:£Dx*j^— £*B»aii:S:b©x&S©x, c 
2 *Kjt0flbX*#<;&:S mB&tfimtt* 

[0 0 18] *fgBJte. ±JEbfc»«K:«*Tfc3nfc 
lcftm»3t«S**fia*^*T.*cittjSCX^« • 

©ftM&cfctfgsfetew/J^t^s - £**x#s*am 

[0 0 19] 

[assr«P«t-rsfc»e>©^a] it i t2*c©ffl«?tfi© 
A&mf^&it* ^n^s-m^-fc^©^?^*©^^ 

[0 0 2 0] IfcAbt, SM£-fc;W£;&fcm-r-5fc»©e 
tfCT^; if ©mTSK.&£;fcmi>Stl~*ttSt" S *> © <ti" 3& S# 

<> ^ISifi^ENbbfcDiiirrs&gfe&^wx, 
nx h©giJ«^«k^SS^:# ; ©/J^t&0-5^^* s ^^ 

So 

[0 0 2 1 ]-»*«2 JB«Eoa«ftO*«tt!8»«ES« 

t±na, a#*«w»#att. ««»s#ij«T 

{iiz:;U©5S : (¥^»©tt"e»-p#^R)T^©ff) : ^l5HF*iIt7 t c!:S 
J; 3 cafe=&mte-tr;i/©JS##*€:SNHi8'JtWSt" 
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[0022] bfc^ox. wt-fe;v*is*r*fc*©« 

<, ^ai^^^kbfcDiiip-rSi^Sfe^v^x. 
h©ffl«£«ktfgSifc#©'J^b£0£ ^t*»x* 

So 

[0023] ^*«3fH«c©iam»©3fem^pfiS@ 

wu s?¥#fi^tti¥ ; atc<fcD^ai$nfc&^-fe^©a 

#^stsc?v^x#^-fe;i'©58##s©t3:e>^>^*^ 

Its. jfci^x, «6offlt#gtt- tf&otlH^ 
gtCj;OS-SE^tlfe : &*fe-feJl'©S#^S©«e.o€r*t 

^©t^lSffirt^iffiAX^S^Sa^tfJJ&U 

£BaiS-{?lk£-ti\ m-&-fe:>'V©*Sc« : &PB^$-ti-fc«t#C 
»±. eSb^ST&^tiBi&i-S *X©WC*5^XK*^-fe 

^©4Scm*«t^^-&s. 

[0024] -r^t>^. jg»#a*»*6)M3»aa3esn 

tea. iBi^a^i-fiirr s *T?oiBc^viTBE*<t 
-tr;u©J5c«*^^c$ns fc&s©x\ mw^Wtifi^ 

Kj^^lhbfcWSXfeoXt., *&-feJU©4fcm£imr 

[0025] mMm4mm<Dm.mm<D^Enmmmmm: 

^*x* sftttj w^i&i^ns =k -5 bfc© 

^a, tie-p^w^a^.t^mit^a^i:©^© 
^a©M«tt^c^i?>T. tijf^sr^-rswt^x^, 

^itbfe^^-xfe^xfc. ^-fe^©*!i:«^P85S^nx 

[0 0 2 6] if*^5|H*©ffi*m©3tefl^PSSS 
ihtlnlBttc, ^|^m-fi-feJl/^e»©^m^#lhatlSJ;^ 



( 5 ) 



^^m^n^z\L^m±x^. i^K). mz-t)v<D 
m&mmtimT ut l £ 3 z.t.&mittz> z\t&x$ 

[0027] m^m6$mms.mm<D^,m^mmm^m 

[0028] 7 fe®comm?t&©^m«§iPS^s 

m ■ Mm&&&znm ufc±-e. u A^-^mm© 
[0029] wjjts 8 %d,ffi.(Dffi.mm<DftmytmMmmm. 

So 

[0030] m^9iim.(Dm.mm<D^mvimmmmm. 
[0 0 3 1] it 1 0 fa«©3s«m©*st*c*gpige 

[0 0 3 2] 

imwvmmvBm] (fi««®» eat. 

T/p-y^lcLX^LX^-S. IE«3#ll 1 a*«to:ftflj 

lbp-ifcte. masse fcbTo/tyy.u««i*r 
stesjete-tjn 43&*wfcaiw«c««.a*iTiij«sn 

•5t>©£fflV>Xt^-5. 

[0033] i 2 ©#Wi-tr;i/ 1 4 icn SS^ffl 

M«JE&fcB8g 1 5 »4. ftJ^ffi-fe^ 1 4 ©MHfimBJE&tft 

[0 034] T^i/^ti 6«, s-sg^ramBE^ai 

A/D3>;t- ^ 1 7 t-ffl*-r-5<t5fC7ioTV^. A 
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yU- (CUT, MPUtBWT-5. *9K9T?fr>3a£F&Z 
[0 0 3 5] ft^fi-fe^ 1 4 \Zit. jgta 1 9 a t 

9 T&t&^Jt-t&gsSnx^-S. 

.[0 0 3 6] ±IE«*-fe >U- 1 3 «> Mmft& 1 2 ©3fc& 

mmm 2 0 «, sss-fe >ti3* zimmmmm 

A— ^2 1 {cffi^rTS.t'SK&oX^S. A/Dn>A 

-?2i it, mm® 2 0 ^&*S"H^nfc^t*fc«msit^ 

ef^;Hti:SIb. mpui 8fctH2rr*«fc'5K: 

[0 0 3 7] L^UT, MPU18H a-SS^fSmffi^ 
mSl 5^f.-7;^yi/i7^1 6*WA/D3>A- 

>-y-l 3*^ifiti^2 0^5«fcafA/D3>A— ^ 2 u 
M4CliltI (£<,T< SOC (State Of Charge) 

<hB§*rr-5>> ^sh^-rsi-stc^oT^So £©«-&, 

SOCfflH-IJStLTii JMfc-te;U©«8»lEE#ttlC 
S^XP1IeJ8&®BE (EAT. OCV (Open Circuit Vol 
tage) J *>»rJ£«a.lc*rr*iiHf- ffl®BE£at 

111, S>e>^U;j&fB1tUTV^SOCi:©ffil8^e>fr# 

[0 0 3 8] r3-y2 211 MPU1 8^5»©Jt^-(C 

*t?^x. ±iE&*tt-fejuift«ig» 1 9 \zm.Fi\zmmz 

2 3©5^ »S*nfc7'Jy7 p 7ny7TlFiS2 
3IC-k-7hM^-Sl ~Sn %liit)TZ>£.OiZtji-2X^ 
-5. S-7U>>y7ny^"lsISS2 3H 
-fe-yhm^Sl ~Sn ^5¥fit 

;i4fc®Hig&i 9©x-f^^i 9 btcm^T-sm^m-^S: 

SS 1 9 ©X-f 7f 19blt §7'J7 7*7D yielgg 2 
3 ^nTV^ttJTjfg^A^ U^JKCte* t, 

[0 0 3 9] b^LT, f3-^2 2A^7'Jy7'7D 
y7®%&2 3\z±:y h«#Sl ~Sn *<ffi*$n-5i:/ 
f©7U 77 P yiEl£& 2 3 [Zim\Ztttmt<tlX^Z 

M&±)i>tmm& 1 9 iztsinnmtfmn. o$o. ^© 
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[0 04 0] Sfc. *7Uy^ , 7DyyH»2 3»a, _h 
EMPU18A^UtyHI^RSA^x.6n5^ *f 

ifirrs*fi-fc;p»«iatt i 9 cDx-r yfi9b tctb^f 

ffi-fe;kBWI§H»l 9<Z>X-f y^l 9 bH &7VyZf7 

MZt£Z>£, *7 (MOO t5±5l:6oW5. 

[0 04 1] L^LT> MPU18*57U7^7Dy 
yHF»2 3KU-fc? h«^RS**til*anSi:, *©7 

lk~r ^ ck 3 1 Z o X I o 
[0 0 4 2] (#R§rc^3e»*gO 2 4 

fit m&<o^^>if 2WiBfc:iia) tCcfcD 

MPU1 8Kfi»«#*ffl*T*£#K. ORif2 5 
CSM^^tBM^^^ IC^oTV^o OR*f2 5 

^f^2 6H ORff2 5/d^t>g^A^ 

[0 0 4 3] ^al/-^2 7H 2 6^> 

A/Dn>/W17, MP U 1 8 . *HBS2 (K A/ 
D3>;W2 i^«t3-^2 2(ciS&lt§ct5l: 

[0 0 4 4] L^LT, ±BB»filEfcSV>Ttt. 

6. A/D3>/\-^ 17. MPU 1 8. ifig 
S20, A/D3>A-^2 lM^-y2 2H 

oRif 2 5^bx-f7f2 6^*>m^ai*$nfc 

— ±Mtt7Vy77UyZf®m2 3H 

4#jg»bTi/^^ffle»f , »ifFrs<fc 

[0 0 4 5] Sfc, JifBMPUl 8JCtt, fWIB^n^ 

awEsn&^u i 8 a^nn^o 

Tt^S#Sl«fS2 8H EUCRWLfcMPU 

is, m&±)v#Mmi6i 9, 7>jyy7DyyBii2 

[0 0 4 6] ±fBW4ir;^mpg& 1 9 43 ±« 



7«Jyy7D!y7 r |5|B2 30M»aiflEI^^T, B 
2*#flRbT8iWr«. *tt-t;HWtia»l 9©X>fy 
fl9blt PNPfih7>yX^2 9^«$nt 
430> 7Uyy7D^yia»2 3«, NPNIh7>y 
7^3 0-3 2, }girC33~43, 3>t>^4 4, 4 

[0 0 4 7] ;L<0<fc5&#tfi£-C«U f^2 2?&^7 
U^y7Dyyi3K2 3fC-by hd-^Sl -Sn 
£>n<5<h. NPNSh7>yX^3 0ti:jg#E3 5&frL 
T^— J*tt*&Wl*£<hK:&5<zm NPNlhy> 
yX^3 0^->t>n o NPNih7>yX^3 
>^">-r^<h, PNPIh7>yX^2 9^ 
-7f ^SJa 3 4 ^ LTN P NI h 7 >y 3 0 
<D3U&&nMtLlsXffitlZ>Zii\Zte2><D~C* PNPi 

[0 0 4 8] fU> PNPIh7>^2 9*^- 

>*>-r«t> ffiK i 9 a tc»««iffiawu cn^cfc 
0, Mt;n 4«l^»^^^i:^^c 

£<£><h^ SKI 9 a<OM*^tCjgm*^^b, N 
PNSK7>^X^3 2{cSta3 8, 3 9^LT^- 
x«8K^8KnSil<hfc:j&:S<D'r v NPNlh7>y^ 
3 2^->t>t^o NPNih7>yX^ 3 21^9 
— >^>T£>£, PNPSh7>yX^2 9^-Xt 
8fE7&*J£ia3 7^lTNPNIh7>yX^3 2<DZ2U 

[0049] o^o. *<a-fe;n iffiwcm&m&istzt. 

^\Z\Z, PNPlh7>yX^29 gli> ffi 
K34^lTNPNlh7>yX^3 0<D'Z2Ut7*n 
ffitilsTffinZtzmz. gfi3 7^LTNPNih7 
>>>X^ 3 2conUi7^«8K<hUT8f£nSilt^S. 
L^bT, £(E>£^ <5(w-ir^ bfl-^Sl — Sn ifi*§> 
XbtlUKfeK). NPNSH7>^3 0*^->* 
7bTt), N P NS h 7 3 2 3i^->t7 

^Itd^ViOOT?. PNPgJh^>>>X:^2 9WU > 

[0 0 5 0] — MPU1 8**6:71) ^^Dy^El 
g&2 3fcU"fey hm^RS^^^n^h. NPNih 
^>:/X^ 3 1 \zmKA 2 ^LT^- X*SK^8Ens 
^tl:3ftS©T, NPNlh7>yX^3l5d^->t 
>T3o NPNIh7>yX^3 l^->t>t§ 

NPNSh7>^^3 l<Dzll>&?n%ttfifiiLnZ> 
cfcfc&D. NPNih7>yX^3 2(:^XlS^ 
NPNSh7>yX^32^-> 

t7t^o 

[0 0 5 1] ^LT, NPNIh5>^3 2***- 
>*ytZ>£. PNPlh7>yX^2 Spi—TMWL 
0MB8*%<&D* PNPSh7>y^29^-7; 
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?->*yls, Jgtal 9 a^«««8iE*«ain«:<S:t). 

PNPIh7>vX^2 9H ^ — >^>-T^^<h 

[0 0 5 2] -Tttto*, **MS«^*lr^Ttt. HM4-fe;V 
^«[HlgS 1 9 7 U y :/ 7 n y 7|§Ig& 2 3 a*JJJl±tf> 
«k-5^«|flEanTV^^4:*6. -feyhft^Sl ~Sn 

a*#x. e>ns ^ ttrjt^T, m$L-t)mn\Bi$& 1 9 

fill 9 afciMM«a*«h, #tt-t;H 4WSMftSI» 
-e©*tt3^6, -feyh«-stSl — Sn 

fc*£T, #{iir;UScmiiIgS 1 9 costal 9 atcj&SS 

awwifc < ft d . jwm** 1 4 *#itr * «t 3 

[0 0 5 3] d<D^. 7>Jy?7D^^a»2 

^h^>>?X^ 3 0 — 3 2^«EbTV^C<h^b. 
n&NPNSK7>^3 0-3 2^->t7LT 

v^-5«J6T«»n«i«3&«»i»sn. "7 u y 7 d y 

S&2 3^tLT<D«n««Et>»«Sn*«t5JC&oT 

[0 0 5 4] L^bT, *fi-fe;H4H tyhfit 
SI -Sn *7'Jy^7Py7 r H»2 3 £ 

>^IeIK2 3^CD^m*HiE&T^^t^ftO. U-fe 

[0 0 5 5] *tC, _hB»JBK<D^fc^lfiT. B3fcV> 

6, A/D3>A^17, MPU18, iS(S8§2 (K 
A/D3>/^2 l^tf^— ^2 2 «fflttlBlft£ 

[0 0 5 6] Sfc, «L*»1 2***r**JS[<Z)*ffi-fe 
;U1 4 H3^**T«fc5iw, 3^(D^iir;i/Bl 

-B3 &¥&ir;uBi -B3 tt, ^-n-enfi 

SS$ISt*tSnt*0, S-Wiir^Bl -B3 (D 
**FIB«BE (-fe;MBE) V1-V3 tt, «Offltt»Ttt. 
B5Kl«Tcfc'5K:* VI >V3 >V2 (DMfiUCfcSfcO 



5o ft> B4H MPU18^fTt§ffli*70-f 

[0 0 5 7] ST, ^^v-2 4^ESjU M^-2 
43&^OR^2 5fcfilMlWtti*Sn. OR$f2 

s^e»M7f 2 6i;t>«waiA$n, x-r^>2 

fc* das*. 1 1 mm o 
[oo58]mpui8h s&m^n^ch. &ijMartr;u 

1 4^3E5»«C«a$nTV^> r U^y7DyyiHl!S2 3 

1 4 t^JJcafiE$tlT^^^ir;WJMItElK 1 9 <D7. 
<yf 19b6*7 (MJ5&) (Xf^^Sl) . CI 
m:±0 v *> (HJ«> LWfcM^f 19b^t7 

*nfcf> l|M£-fe;VBl , B3 KH3^T»«*»£ I 1 , I 
3 imtiU<W0. ^£D> *firtr;WBl , B3 j&tJWt 

[0 0 5 9] *^T. MPU18H Fft^BtP^^r^ 

S. MPU18H ffi7£9$mi&J®T2>£* Xf7^S3 
iC&^T TYESJ tlWrU &*flH«BE«ttU» 1 5 
^e»v;U^yi/^1tl 6*5cfc^A/D3>/\*— ^ 17S 
^Lt^sns^fitJUSfitt, ««tir>U*l3 
^ bit *£§i 2 0 & J^A/D n >/^?— * 2 1^1X4 

^^n^^ii«^m^<htc^^T&#^;ui 4© 

SOC^ff^-T^ (Xx77 r S4, 054 1 , t2# 

fig) o 

[0 0 6 0] &^T\ MPU 1 8^, &#te-fe;H 4CD 
SOC©5"B*6*/M*ttUL, §#fit;H4S 

ft^L (7f7^S5) , SOC<D&b^%timfe<Dl£ 

56^5A^«3e-rs (Xf77'S6) o 

[0 0 6 1] Clco<h^. Bffi©«&0#W«IBHmffia 
,-rs*ffH«BE<D±IE«l£*VH ^T^><h. ^OW^T? 
fenti, *R<o#fit;H4(D3%, ¥fi[ir;i/Bl , B 
3 0D^Pa«BEVi , V3 7&^±E«flEVH &MZ-T^ 

Hl*3*ill*.TV^©-e, MPU18H 7f7/S6(: 
43V^T TYESJ f3-^2 2^6*fit^ 
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Bl , B3 lc3»Jfc*ttSftT^*:7U y 77 Uy 7® 
9&2 3lZtn^n±y hm^S\ , S3 SrfcB^Si^c: 
ifcjiO, #fi:ir;VBi , B3 tcMWc^snT^S 
1 9 <£>X< 7f 19b (BlJ$) 
T£ Ufy^S7) 0 ^niliO, »«««EI1 , I 
3 fl***!* o£0. HMSMz;i/Bl , B3 

[0 0 6 2] #C^T% ^7-2 4©jB«r**ffitU. * 
SftS:<a:0, X^f7f2 6W7 (H§j5£) u mub 
3 #K) o 

[0 0 6 3] MPU18tctyr3- 

^2 2jw»e«an3i<&o. 5*3—^2 2 hm 
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Abstract of JP2000092733 

PROBLEM TO BE SOLVED: To reduce costs, and to 
miniaturize a device for adjusting remaining capacity for each 
unit cell of a battery pack where a plurality of unit cells that 
can be charged and discharged are connected in series. 
SOLUTION: When a timer 24 is actuated, an MPU 18 
calculates the variance of the SOC of each unit cell. When a 
unit cell 1 4 where the variance of the SOC exceeds the 
tolerance of variance exists, the unit cell 14 is discharged. 
The cancellation of the variance of the SOC of each unit cell 
1 4 is not limited a case when a battery pack 1 2 is charged. 
The unit cell 14 can be continuously discharged regardless of 
the charge of the battery pack 1 2, thus eliminating the need 
for increasing a discharge current when the unit cell 14 is 
discharged and hence eliminating the need for allowing a 
resistor 19a and a switch 19b in a unit cell discharge circuit 
19 for discharging to cope with a large current, preventing 
calorific value from being increased in the case of discharge, 
preventing cooling structure from being enlarged and added, 
and hence reducing costs and miniaturizing a device. 
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